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NOTES ON THE INSCRIPTION OF A TING UNEARTHED 
AT ANYANG* 


Kuo Mo Jo 


On June 30, 1959 the author paid a visit to Hou Kang, Anyang where he saw the 
round pit for human sacrifices which had been discovered only a few weeks prior to his 
visit. Among the few bronzes lying on the floor of the pit is a ting which bears the 
following inscription: 

“TOn the day] ping wu, the King granted T’zii Tzti of Shu twenty p’eng (strings) 
of cowries at X temple. Hence, [T’zi Tzii of Sku] makes [his] Father Kuei this pre- 
cious ting. [In the year] when the King went to the central hall of X, in the ninth 
month. Dog fish [tribal insignia].” 

This is one of few Yin bronzes with a rather long inscription. While revealing no 
historical event of any consequence, it serves as a guide which has enabled the author to 
identify the following two hitherto undatable bronzes as Yin bronzes: 

(1) Tsai Hu chiao (329% #4) CYin Wén Ts’un Il, p. 23; San Tai Chi Chin Wén 
Ts’un, vol. 16, p. 48) 

“TOn the day] kéng shén, the King was at X and when the King went [to the 
temple], Tsai Hu attended upon [the King]. The King granted Tsai Hu five p’eng 
(strings) of cowries. Hence [Tsai Hu] makes [his] Father Ting this precious vessel. In 
the sixth month, when [it is the] twentieth year of the King. # ( 442) all five(?)”’. 

(2) Fu Chi kuet (Yeh Chung P’ien Yad, Vol. III, Part I, p. 26; Shang Chou Chin 
Wén Lu I, No. 147) 
| [On the day] chi hai, the King granted [the maker of this vessel] cowries at X. 
Hence, [the latter] makes [his] Father Chi this precious vessel. i [tribal insignia ]”’. 

Significantly, in all the three inscriptions quoted above there is a strange character im- 
mediately after the character “fF” (at). In spite of the variations in form there is no 
doubt that they represent the one and same character which is probably the name of a 
place or a palace hall. It is, however, unreadable. 

The above inscriptions show that the Yin kings also granted cowries to their favorites. 
And sometimes as many as twenty strings of cowries might be granted to a single person, 
as compared to the known maximum of fifty strings in Western Chou time revealed by 
Chou inscriptions. It is interesting that one of the three piles of cowries in the pit clearly 
shows that each p’eng consists of ten cowries. 

The author is of the opinion that the character Shu probably represents the name of 


** As described in the supplementary notes by An Chih-min, other bronze objects unearthed along with 
the ting include a yu (ij) with the cover still missing, a Chieh (ff}) which is already destroyed, two 
Ko (-&), a knife and an arrowhead. But only the present #img bears an inscription. There are also 
two pottery kuei (#), two bone hairpins and an ivory stick, all of which are of the usual Yin 
types found at Anyang. It is quite probable that there are still other tomb furniture buried 
uuderneath the skeletons. 
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a tribe in Yin time as shown by the following inscription found on the Shu X #ing: 

“Ti [tribal insignia] [On the day] ting mao, the King ordered I Tzti to meet HA 
at 47, When [he] returned, the King granted Shu X one peng of cowries. Hence, 
[Shu X] makes [his] Father I this ting.” (San Tai Chi Chin Wén Ts’un, vol. 4, p. 7.) 

The character “@”’ is taken by the author to signify a temple. He also suspects that 
it might be a variant of the character “3%” 

The author thinks that the character “@f”’ is probably a variant of the character ““%”’ 
pronounced as “3” (“‘chiu”). and means “to go”. The term “ta shih” (KH), often 
appears in Chou bronze inscriptions and refers to the central hall of the temple called ming 
tang (HA%). Its presence in a Yin bronze inscription may confirm the statement in 
the Lun Ya that “the Chou dynesty followed the regulations of the Yin: Wherein it took 
from or added to them may be known.” 

The two pictographs “dog fish”, found at the end of the inscription and not directly 
connected with the text of the latter, probably represent the tribal insignia of either the 
maker of the vessel or the scriber of the inscription. They are comparable to the signature 
of a modern author attached to the end of his work. However, it might appear at the 
beginning of an inscription such as in the case of the above-mentioned shu X ting. 
A similar “dog fish” insignia, though somewhat more complicated in form also appears 


on another vessel called the Fish Father I ting (f&20@ 1) (San Tai Chi Chin Wén 
Tsun, vol. 3, p. 2). 
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NOTES ON THE YING CHIEN HSIEN 
Kuo Mo Jo 


The present vessel was uncovered by accident in September, 1958 at the Huang Chin 
Fu Junior High School, Yii Kan County, Kiangsi. It was buried at a depth of 50 cm. 
under. the present ground level. It bears an inscription of six characters: “The Guardian 
of Ying makes this precious sacrificial vessel” (HER ERB# ). 

The character “ff” here is the same as the “JRE” of the state of Ying founded by one 
of the descendants of the King Wu Wang of the Chou Dynasty. (cf. Tso Chuan, the 24th 
Year of Hsi Kung 

According to the annotations by Tu Yi (#-FA), the state of Ying lay to the south- 
west of presentday Pao Féng ($¥#) County in Central Honan. But the present vessel 
was unearthed at far-away Yii Kan County, Kiangsi which lies on the southeastern shores 
of Lake P’o Yang. The author is inclined, therefore, to accept the interpretation given in 
the original report on the discovery of the present vessel that it had been unearthed earlier 
elsewhee but later for some reason or other re-buried by the owner at Huang Chin 
Fu, Yi Kan County, Kiangsi.* That it did not constitute part of a tomb furniture 
at Huang Chin Fu is also borne out by the fact that no other objects were found around 
it there. 

The author attributes the present vessel to the Early Weatern Chou on the basis of 
its form, decoration and the style of script. The maker of the vessel refers to himself as 
“Ying Chien” (/f€#&%). The latter character could be either the name of the lord of Ying 
or the title of the person sent to the state of Ying by the King of Chou as the guardian. 
This is attested by the reference to the “various feudal lords and guardians” (a feats EX) 
in the inscription on the Chung Chi Fu kuei ({}4$40%%). The author is of the opinion 
that it is more likely that the characters “Ying Chien” here refer to the guardian of the 
state of Ying. | 

Other bronzes bearing the name of the state of Ying that have been published are the 
Ying Kung ting (San Tai Chi Chin Wén Ts’un, vol. 3, pp. 4 and 36,) Ying Kung i (#) 
(ibid. vol. 3, p. 3) and Ying Kung chih (ff) (Chou Chin Wén Ts’un, vol. 5, p. 133) 


etc. Moreover, the character Ying in the inscriptions of all these bronzes is likewise 
written as 


* “The Bronze hsien Unearthed at Huang Chin Fu, Yii Kan County, Kiangsi”, KAOGU, No. 2, 1960, p. 
44. 
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BHYTPEHHEM MOHTOJINU 


Jlio# L]3yHb-3 


Jletom 1956 r. 8 JIHHbCH MmpakTHKy CTyJeCHTbI 3-eErO Kypca 
KOH qdakysbTeTa IlekHHCKoro yHHBepcuTetTa. mpo- 
BeCHbI HMH B H Ha CKJIOHE XOJIMa 3a 
MH BOpOTaMH ropona packonky B 

B MOKeT ObITh Ha 3 CMOH: 
KYJIbTypbl; a B cpemHem OOHapyKeHbI 5 OOJIOMKOB 


— 22 — 
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KepaMHKH H 108 OOJIOMKOB KaMeCHHbIX OpyHH, KOTOPbIX eCTb pyOuJla u3 rpa- 
BHA, CKpeOKH B MaCTHHKH H 3epHOTepKH. Kpome 9tToro, Tak>Ke Hyk- 
JIeyCbl, y3KO-J\JIMHHbIe KAMeCHHbIC T. J. 

Ha OHbAX MHOrHX necouHbIx OOpa3soBaHHbIx OT BeTpa, OOHapy- 
%KeHbI OoraTble OCTATKH MaTePHaJIbHOH KyJbTypbl. M3 Hux cOOpaHbl dbparMeHTbI Kepa- 
MeKH, OOGHTbIe KAMeCHHbI€C MHKPOJIHTbI yKpa- 
weHua. Ilo xapakTtepy HaxOZOK CTpaTurpaduy MOKHO 4TO 


3TH HaXOJKH CHadaJia B Cp€ a 3aTEM Ha TOHbA 
HbIX AMOB H3-3a BJIMAHHA BEeTpa. 


Koymuectso KepaMHkH CpaBHHTebHO Masioe. KepamMuka B 
ce6e KpyMHbii NecoK, Py4HbIM CMOCOGOM H B OCHOBHOM C rpeGeHyaTbIM OPHAMeHTOM. 
Py6usia rpaBHA H3rOTOBJIEHbI CNOCO6OM OO6HBKH H HMMECIOT B OCHOB- 
HOM 2—4 OOOHTOH NOBeEPpXHOCTH. BOJIbUIHHCTBO KAaMCHHbIX 
3e€PpHOTepKH H KypaHTbl, HO OHH OOJIOMaHbI. C 
B JipyrHx MeCTax 9TOrO palioHa. mO HaxOyKaM HM yCJIOBHAM, Hacevie- 
3aHHMaJIOCb OXOTOH H CKOTOBOCTBOM. 

B oxpectHoctax ropoya JIMHbCH pa3Hbie 10 BPpeMeHH 
XOMKJCHHA MHKPOJIUTa, HO paHble B JIMTepaType OHH BOOOMIe HOCHJIM Ha3BaHHe “HHb- 
4TO MpHBesIO K CMeLIeHHIO BO MHOroM. Ilo pe3yibTaTaM 
HHH paCKONKH MbI C4HTaeM, ITO CTOAHKa 2OJDKHa ObITb noxe 
BOU3bI, CTOAHKAa, Ha CKJIOHE XOJIMa 3a BOPOTaMH roposa, 


Ilo KybTypHbIM 4YepTaM 3TH CTOAHKH aHaJIOrHuHbl CTOAHKe 
MHKPOJIHTa H pacivCHOH KepaMHKH 3a TropaMH Und>ua. 
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EXCAVATIONS OF A SHANG SITE AT CH’! LI P’U, 
SHEN HSIEN, HONAN 


The Honan Squad, Yellow River Reservoirs Archaeological Team 


Overlooking the Yellow River on its west, the present site lies near the village of 
Ch’i Li P’u (4 9)), about 3.5 kilometers to the southwest of the city of Shen Hsien 
(BER), Honan. Its length from south to north is 480 meters while the widest of its 
east-west dimension measures about 225 meters. 

Reconnaissance and trial diggings conducted at the site in May, 1955 had revealed 
that it was an early Shang site. Subsequently, two seasons of excavations were carried 
out there, opening up an area of 657 square meters. They have yielded a considerable 
amount of artifacts, though no remains of dwellings have been brought to light. 

The site is covered with a very thick Sui and T’ang layer which has often disturbed 
the original Shang layer. In places the former has penetrated all the way down to the 
virgin soil. Generally speaking, the Shang layer has a depth of about 70—80 cm. There 
are, however, quite a few well-preserved Shang ash and storage pits which have yielded 
the bulk of the artifacts found at this site. 

The forty five Shang ash pits uncovered at the site are all located within a relatively 
small area. While stratification is discernable, their artifacts show no difference as to age. 
There are also three ditches which contain similar, though not quite as rich, material as 
the larger ash pits. In addition, there are three fire pits and nine tombs of which one 
belongs to the Sui Dynasty. Of the eight Shang tombs, one is a prone burial while two 
other are buried in a crouched position and four in an extended position. The position 
of the eighth is, however, indiscernable. Mention should be made that some of these 
tombs are found in the largest ash pit. Six pieces of pottery, including such shapes as 
the li, ksi (basin) and ya (Gh) have been unearthed from three of these tombs. 

Among the finds are over twenty vessels which have been restored from the large 
number of potsherds uncovered at the site. They consist of the following three types: 1) 
Fine grey ware with such shapes as the p’én (4), basin, saucer, bowl, ¢sun (4%) with 
flaring mouth, wéng (32), tséng (fi steamer) hsi (UE), chtieh CH) etc.; 2) coarse grey ware 
with such shapes as the cup, Ji, vase with two loops, small /i etc.; and, 3) coarse 
greyish-red ware with various legs of ting and the rim fragments of kuan (vase). Of 
particular interest is an oddly shaped zing of fine grey ware which is the first of its kind 
ever excavated in China (Plate VII, 1). The stone implements found here are mostly 
polished, consisting of the axe, spade, adze, chisel, knife, sickle, arrowhead, spearhead, 
ball, spindle whorl and small quern. Among the chipped implements are axes, knives 
etc.. In addition to some oracle bones, there are also some bone implements like the 
hairpin, arrowhead, awl, spade, chisel, ladle, spearhead, needle etc. as well as some shell 
implements like the knife, sickle, arrowhead etc.. 

Moreover, there are also some sculptural accessories of pottery vessels including a 
cover decorated with a well modelled turtoise (Plate VIII, 5), a handle in the shape of a 
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bird’s head (Plate VIII, 8), and a fragment resembling a dog’s head (Plate VIII, 6). 
Another interesting find consists of several potsherds of fine grey ware painted in red with 
designs of rolling clouds. 

The most common decoration on the pottery is cord impression. The shapes of the 
pottery found at this site are similar to those found at the early Shang sites of Lo Ta Miao, 
Chengchou and Tung Kan Kou, Loyang particularly the li, wéng and p’én which bear a 
striking resemblance to those of Lo Ta Miao.* But the fine grey ware Ruan with impressed 
trellis design as well as the tou (stemmed cup) seen at the latter two sites are absent 
here. On the other hand, the unique ¢ing as well as the various legs of timg uncovered 
at this site are extremely rare at Chengchou. In view of these facts, the author ventures 
the opinion that the early Shang site at Ch’i Li P’u was probably earlier than the lower 
layer of Erh Li Kang, Chengchou, but later than those of Lo Ta Miao, Chengchou and 
Tung Kan Kou, Loyang. 


The author also draws attention to the fact that, just as at the latter two sites, no 
bronze objects have been found here. 


* The First Archaeological Team, Bureau of Culture, Honan Province, “Brief Report on the Trial Dig- 
gings at the Shang Site of Lo Ta Miao, Chengchou”, Wéa Wu Ts’an K’ao Tzii Liao, No. 10, 1957, 
pp. 48—51; and The Loyang Archaeological Team, IOA, “Brief Report on the Excavation of the Tung 
Kan Kou Site at Loyang (1958), KAOGU, No. 10, 1959, pp. 537—540. 
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PACKONKA CTOAHKU LUAHBCKOTO BPEMEHU B MECTHOCTU 
JYBAH®3SHU YE3RA CAUHbCAHA MPOB. XSHAHU 


Apxeonoruneckuit oTpag Biopo npos. X3HaHu 


CroaHKa WaHbCKOrO BpeMeHH B MeCTHOCTH JlyBaHd3sHH Ha TEPpHTOPHH 
ye3ma CuHbCAHA (B CeBepHOH yacTH mpoB. X3sHaHH), OT CTaHWHU JlyBaH3sHu 
Ha.pacctosHuu mpuMepHo Goyiee 5 KM CeBepoO-BOC- 

B nexa6pe 1958r. ApxeonornyeckuH oTpay Bropo mpos. X3HaHH 
BeJI paCKONKy B 3TOM MECTE, OTPHIB 4 TPaHilleH OOWeH 125 KB M. 

PackonkO# BbIACHeEHO, 4TO Ha CTOAHKE 2 KYJIbTypHOrO con. BepxHny 
WBeTa, OKOrO 1,5 M. BHeM (fH), 
H rajlaTembHbie KOCTH. Tpya: KaMeHHble pyOusia, TeCla, JIOMAaTHI, 
HOMKH, HAaKOHCYHHKH CTpeJ, CepMbl; KOCTAHbIe pyOuJla, WONOTa, CTpesbl; WONOTa JO- 
H3 PaKOBHHbI H OCTATKH 2 OpOH30BbIX HOKeH. Hexkoropble COCyZbI 
BepxHero B JlyBaH@3SHH aHaJIOrH4HbI COCyaM MOpMBI 
iaHbCKOM CTOAHKH Jlionuras ye3sya Xylicanva. 

TeMHOCeporo WBeTa, NpHMepHO 2, 6 M. 3yeCbh HaeHbI 
MpeAMeTH: JIM, MHCKH, u3yHb (4%) c 
Ta3bl, KOpyaru. Kpome Toro, KOCTAHbIC 
KHH)KaJIbI H FOJIOBHbIe ($f), a TaK#Ke KaMeHHbie H 
OOHapyXKeHbl KaMeHHbIe JIOMaTbIl, HOMKH, Cepmbl, HaKkO- 
He4YHHKH CTpeJI; KOCTAHbIC JIOMaTb! H HAKOHCYHHKH CTpeJl; MONOTa H3 paKOBHHbI 
TKaukHe rJIMHAHbIe Kpyru. HekoTopbie mpeyMeTHI COA ONH3KH K MmpeMeTaM 
COOTBETCTBYIOWeH POPMBbI H3 BepXHeroO COA CTOAHKH r. 

Tlo CYHTaeM, 4TO BepXHHH JlyBaHq@3HH COBpeMeHeH 
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BRONZE DAGGER TOMBS AT SHIH ERH T’AI YING TZU, 
CH’AOANG COUNTY, LIAONING 


Cuu 


In the autumn of 1953, a bronze dagger of very unique shape was unearthed at an 


ancient cemetery at Hai Ch’éng County (73%), Liaoning. Its hilt is formed by the exten- 
sion of a prominent round midrib which runs along the whole length of the blade. There 
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was also a heavy kidney-shaped object, probably of hematite, which originally might have 
been attached to the hilt. Similar daggers were further excavated at Liang Chia Shan 
(FE FAL), Liaoyang County (3%[%) in the winter of 1955 and at Sstii Erh Pao Hsiang 
50 Chin Hsi County 74), Liaoning in 1956. 

In the spring of 1958, three more tombs containing such peculiar bronze daggers 
were uncovered during an irrigation work at Shih Erh T’ai Ying Tzit, Ch’aoyang County. 
Of these, only one (referred to as Tomb No. 1 in these pages) was excavated by archaeo- 
logists while the other two (Tombs 2 and 3) had been opened up by accident. They 
all stood however, in close approximity with one another and revealed a striking resemblance 
in regard to both tomb structure and furniture. | 

The chamber of Tomb No. 1 is built of cobblestones and pebbles. It is covered with 
a stone slab on the top, its floor is spread with a layer of pebbles. The entrance to the 
chamber is closed by a large stone slab, thus forming a single chamber with a measure- 
ment of 1.8 X 1 X 1.2 meters. The distance from the present ground level to the top of 
the tomb chamber is two meters. Two skeletons, probably belonging to a couple, are 
buried alongside each other in an extended position with their heads pointing to the west. 
On the floor of the chamber are remains of wooden planks and rush mats. 

Except for a few pottery vessels and stone implements, the bulk of the tomb furniture 
found in Tomb No. 1 is of bronze, including two daggers of the type described above 
(Plate I, 1), two knives, an axe, five arrowheads, two multi-looped mirrors, a chisel, 
three awls, two plaques, three fish hooks as well as some other small objects which are 
probably horse trappings. Among the stone implements are a perforated whetstone and a 
net sinker. Moreover, two microlithic implements, a pottery whorl and two potsherds are 
uncovered from the filling. 

Though not excavated by archaeologists, the contents of Tomb No. 2 have been 
luckily preserved and show a close resemblance to those found in Tomb No. 1. It has 
a similar tomb chamber which also contains two skeletons. On the other hand, except for 
a multi-looped bronze mirror and a kindney-shaped hematite object, all the other contents 
of Tomb No. 3 have been lost. 

This is the first time that a tomb containing such peculiar bronze daggers has been 
opened up by archaeologists in China. The objects unearthed from the tomb show that 
their owners apparently led a nomadic life in which, however, fishing and hunting still 
played an important role. | 

During the period between the Ch’un Ch’iu and the Warring States the area of pre- 
sentday Ch’aoyang was part of the borderlands between the State of Yen (3H) and some 
nomadic tribes like the Shan Jung ({lJ]#%) and Tung Hu (32#A). The author, therefore, 
suggests that these tombs with their peculiar bronze daggers probably belonged to one of 
these nomadic tribes at that time. j 
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NEPBOHAYAJIbHbIE 
MEJIESHbIX OPYAMU 3NOX LIAPCTB U XAHEH 


Opy wapcTB XaHeH, HCCeOBaHHbIX HaMH B 
BpeMsA, BCcero 26. M3 Hux 12 a HMeCHHO TONOp u3 
cdopMa JIA OTJMBKH u3 sonaT 43 Uanwia (OTHOCATHA K 
WapcTB), Ha KONeCce, MOTbIra H OCTaTKH JIOnaTa 43 CaHbyaoro r. 
JIsoaH, Tonop u3 CeusHa, MOTbIra Yana (OTHOCATHA K XaHn), 
43 YaHs, H H3 BHAOB CeJIbCKOXO3AHCTBEHHBIX H3 
(oTHOCATCH K 9m0xe BocrouwHo# Xanu). Npyrue 14 npokoBaHHbIx, a HMCHHO 
MOTbIra H3 BaHbno, rBo3qb H3 L]WHx3, KOnNbé Meu H3 L]3HHbHHHAa 


— 


1960 1 


(OTHOCATCA K 3m0xe BocTrouwHow HAKOHCYHHK CTPeJIbi, 
How 43 Canbmaoro r. Meu (oTHOCATCA K 3noxe Xann). 

B yCTaHOBNeHO, 4TO B 3NOxH Bowtor ux wapcTB 
XaHew TeXHuKa MO BbINaBKe Kele3a O*POPMJICHHIO Opy y2xKe WOcTHr- 
Jia 3Ha4HTeJIbHO BbICOKOrO ypOBHA. YCTaHOBJICHO Take, 4TO paciipocTpaHeHHe BbIMMJIaB- 
KH 4yryHa H NOABJIeHHe MHOFOUHCJICHHbIX (OPM JIA OTJMBKH u 
JJOBOJIBHO OTJIHTHIX MPC ObiJIM He wapcts. 

B snoxy XaHu yxe NOABHIHCb H3 4epHO- 
cepyeuHoro uyryHa. Cpequ OpyHH XaHel BCTpeyHO Opy2KHe 
H3 MW uw Ky3HeYHOrO MeC- 
KOTOPbIX JOBOJIbHO xopolliaa. Kutaiickue OCBOH- 
JIM TEXHHKY NO STHX KeJIe3HbIX OPy HH ONaroyapaA CBOeMy 
OTbICKaHHIO B TeYeHHe MpakTHKH. 

_ Pa3BuTHe CHI OHOTO B pyro, BbIsBaHHOEe 
ynoTpeGJieHHeM ObINO ObITb Ha moore BowoulHx 
yapeTB Ilo BonpocaM 06 OTHOMIeHHAX OTJIMBKOM MpOKOBKOM 2Ke- 
B Kutae B HX pa3BHTHH H OYepe HX BO3HHKHOBCHHA MOKa HEBO3MOXKHO eJlaTb 
TBeEpAbIe BbIBOAbI. MO KOHKPCTHbIM OOCTOATeEbCTBAM MOMKHO 
3TH OOpaOOTOUHOTO peMeCJIa BOSHHKJIH MOYTH BO3MOXKHO, pa3BHBa- 
JIMCh NapaJVJIeJIbHO. 

7laHHbie TOJbKO nepBoHayaBbbie. HemoctaTKH ux 
HeHbI B JlaJIbHeHIeM. 
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(7K) | | TiO2 | FexOs} Cao | Mgo 

wl | | 7—11 | 67.29 1.17 | 26.94] 1.11 | 0.59 | 0.53 
$i—1 2.5—4 | 65.00| 1.38 | 28.08) 1.96 | 1.35 | 0.56 
4—5 | 64.89] 1.14 | 27.61] 2.06 | 1.46 | 0.81 
$1—3 4 63.95] 1.18 | 28.38] 2.53 | 0.93 | 0.66 
3—7 | 65.44] 1.27 | 28.05] 1.54] 0.93 | 9.22 
Be 3—4 | 68.96) 1.17 2.26 | 1.95 | 0.62 
T1 ILA A 5—8 | 61.90] 1.07 | 32.89) 1.28 | 0.58 | 0.37 
S4 2.5—5 | 61.31] 0.79 | 31.74) 1.07 | 1.90 | 1.70 
4.5 | 64.67| 1.31 | 25.45] 3.67 | 1.43 | 0.84 
S2—1 IL 5—7 | 64.40] 1.22 | 27.37] 2.51 | 0.76 | 0.68 
S2—2 4.5 | 70.32) 1.42 | 21.96) 3.28 | 0.97 | 0.12 
Thl | 8—11 | 77.84] 1.41 | 14.16) 2.88 | 0.40 | 0.50 
Ss6—1 4—7 | 74.56] 0.98 | 16.34] 1.91 | 1.09 | 9.99 
S6—2 Se be SS aE 3—6 | 75.23] 0.84 | 16.48) 1.92 | 1.03 | 9.76 
s3—1 3.5—4.5] 70.95] | 21-54) 2.39 | | 0.06 
S3—2 PAR 3.5—6 | 69.76) | 22-39) 1.80 | gem | 0.30 
S3—3 PAR ee SES 5—6 | 73.93] 0.39 | 18.36) 2.43 | 0.31 | 9.67 
S34 3—6 | 61.37] 0.74 | 27-98] 4.50 | 0.87 | 0.73 
S5 BRE RA 4.5—6.5| 68.99] 0.09 | 22-21) 3.57 | 0.82 | 0.60 
s9—1 | 2—3 | 76.24] 0.06 | 17-56) 0.58 | 1.36 | 0.10 
S9I—2 4—5 | 74.70] 0.03 | 18-65) 0.96 | 1.01 | 0.50 
S10—1 4—5 | 75.41] 0.35 | 18-15) 0.81 | 0.96 | 0.63 
SF1 BAA KR | RROtRAWE 4—5 | 72.95] 0.20 | 19-67] 0.57 | 0.45 | 0.18 
MF1 4—5 | 74.241 0-58 | 17-69) 0.35 | 0.28 | 0.42 
T2—1 34 | 77.48| gem | 16-93] 0.77 | 0.80 | 0.51 
TS3—1 SRA Bee A Bie 3—4 | 74.58] 0.33 | 19-24) 1.12 | 1.27 | 9.20 
s10—5 3—5 | 75.92} 3 | 18-53) 0.71 | 0.76 | 0.30 
S10—6 2—3 | 77.39) | 17-54| 0.63 | 0.54 | 0.35 
¥1 TCH MALES HHA 4—6 | 75.21] 0.08 | 19-68) 0.73 | 0.23 | 0.27 
¥2 JOH ETA 15—17 | 72.28] 0.20 | 21-83} 9.91 | 0.93 | 09.28 
SM10—4+ 73.35] 0.11 | 20-76) 1.25 | 0.60 | 0.21 
M1 AK 6—7 | 73.58] | 20.05] 0.90 | 0.53 | 0.14 
M6 BA GAL BE ZEEE 6 68.46] 0.10 | 23.59] 1.05 | 0.77 | 0.44 
M10 3—5 | 74.53] 0.25 | 19.97] 0.84 | 0.45 | 0.15 
M5 BY 6—7 | 73.99] 0.12 18.90] 1.08 1.19 | 0.27 
M2 BH 4—5 | 68.30] 0.02 | 25.61] 0.90 | 0.80 | 0.24 
M3 7—8 | 71.69 1.26 | 1.01 | 0.28 
M4 2—2.5] 74.00] 3 | 20.40] 0.97 | 0.50 | 0.51 
5—7 | 66.33] 0.08 | 26.33] 1.37 | 0.65 | 0.09 
C17 TERR 2—3 | 65.09] 0.13 | 26.72] 1.06 | 1.62 | 0.13 
C14 FT RRR 2—3 | 66.67| 3 | 26.25] 0.91 | 1.25 | 0.33 
C13 HE TE 1.5—2 | 67.78] 0.07 | 26.25] 0.84 | 0.71 | 0.16 
C15 1.5—2 | 66.27] 3 | 27.42] 0.77 | 1.36 | 0.13 
C22 Tet HE TESS, Hh Pi ERE 1.5—3 | 65.81] 0.15 | 30.51] 1.07 | 0.22 | 0.15 
C20 5—7 | 67.28] | 27.20] 0.67 | 0.63 | 0.18 
C21 2—5 | 63.93] 0:10 | 24.25] 0.84 | 0.74 | 0.20 


1 


MgO} K2O | NasO! MnO} P2Os | | FeeO3| FeO 
0.53 | 1.86] 0.20] 99.69 | 0.03 | 0.99 | 0.172 ROR:O - ReOg - 4.177 ROz | 2.02 | 2.47 
0.56 | 1.37 | 0.15 | $e 99.85 | 1.15 | 0.71 | 0.191 ROR:O - ReOz + 3.814 ROz | 21.30 | 2.48 
0.81 | 1.19 | 0.43 | 0.06 99.65 | 1.30 | 0.68 | 0.241 ROR2O + R23 - 3.851 ROz | 17.50 | 2.55 
0.66 | 1.55 | 0.50 | 0.02 99.70 | 0.22 | 2.08 | 0.197.ROR2O - R23 - 3.663 ROz 
0.22 | 2.48 | 0.30 | 32% 100.23 | 0.09 | 1.31 | 0.227ROR.O + ReOs - 4.700 ROz | 1.30 | 2.51 
0.62 | 2.06 | 0.51 | 0.02 99.80 | 0.84 | 1.28 | 0.345 ROR:O 4.964 
0.37 | 1.82] 0.47| 100.38 | 0.72 | 0.56 | 0.140 ROR:O ReOz 3.151 ROz | 1.58 | 2.45 
1.70 | 1.69 | 0.22 | 0.03 100.45 | 0.71 | 0.32 | 0.309ROR:O - R2Og - 3.204 ROz | 1.70 | 2.50 
0.84 | 2.18 | 1.08 | 0.06 100.69 | 2.34 | 0.30 | 0.321 ROR2O - R.Os - 4.003 ROz 
0.68 | 2.74 | 0.32 | 99.92 | 1.72 | 0.71 | 0.228 ROR2O - ReOz - 3.820ROz | 0.42] 2.52 
0.12 | 1.43 | 0.26 | 0.02 99.78 | 2.87 | 0.38 | 0.169ROR:O + ReOs - 5.027 ROz 
0.50 | 1.84} 1.01 100.04 | 1.68 | 1.08 | 0.353ROR2O - ReOs - 8.357 ROz | 1.81 | 2.46 
0.99 | 2.51] 1.01 | 99.39 | 1.41 | 0.45 | 0.505 ROR.O - R2Os - 7.264 | 1.92 | 2.51 
0.76 | 2.93 | 0.96 | 0.02 100.17 | 1.41 | 0.47 | 0.485 ROR:O - R.Os - 7.180 ROz | 10.05 | 2.48 
0.06 | 4.54 | 0.43 | 0.04 99.95 | 0.28 | 1.90 | 0.254ROR:O - ReO; + 5.244 ROz | 0.16 | 2.48 
0.39 | 4.42 | 0.75 | 0.05 99.56 | 0.51 | 1.62 | 0.301 RORsO - RoOs - 5.021 ROe | 3.80 | 2.58 
0.67 | 3.16 | 0.22 | 0.15 99.62 | 1.75 | 0.61 | 0.314ROR:O + - 6.316 | 9.45 | 2.56 
0.73 | 3.74 | 0.38 | 0.20 100.51 | 2.19 | 1.19 | 0.272ROR:O - R2Os - 3.402 ROe 
0.60 | 3.51 | 0.33 | 0.03 100.15 | 1.57 | 1.78 | 0.203 ROR:O + R2Os - 4.780 ROz | 3.83 | 2.48 
0.10 | 2.76 | 1.02 | 0.03 99.71 | 0.50 | 0.07 | 0.414ROR:O - RaOs - 7.209 RO2 
0.50 | 2.79 | 1.49 | 0.08 100.21 | 0.49 | 0.43 | 0.452ROR2O - ROs - 6.571 ROz | 0.48 | 2.51 
0.63 | 2.95 | 0.46 | 0.09] 3 | 99.81| 3 | 0.75 | 0.398ROR2O - R2Oz 6.865 | 0.36 | 2.52 
0.18 | 5.35 | 0.29 | $M | 0.02] 99.64] 0.21 | 0.32 | 0.418 RORO - RaOs - 6.183 RO2 | 0.63 | 2.48 
0.42 | 6.48 | 0.15 | 0.07 | 0.04 | 100.30 | 0.04 | 0.28 | 0.499RORO + ReOs - 7.056 ROz | 0.43 | 2.48 
0.51 | 2.63 | 0.35 | 0.14 99.61 | 0.43 | 0.31 | 0.366 RORsO - ReOs - 7.540 ROz | 0.81 | 2.44 
0.20 | 2.35 | 0.56 | 0.13 99.78 | 0.39 | 0.65 | 0.330 RORsO - R203 + 6.350 ROz | 0.80 | 2.47 
0.30 | 2.99 | 0.49 | 0.05 99.75 | 0.51 | 0.18 | 0.331 RORsO + RaOs - 6.773 ROz 
0.35 | 2.85 | 5.21 | 0.12 99.63 | 0.50 | 0.12 | 0.304ROR:O - ReOs - 7.305 ROz 
0.27 | 2.77 | 1.05 | 100.02 | 0.04 | 0.63 | 0.293 ROR2O - 5.815 ROz 
0.28 | 3.25 | 0.78 | ER 100.46 | 0.01 | 0.81 | 0.321 ROR:O - ROs - 5.471 RO | 0.68 | 2.54 
0.21 | 3.26 | 0.42 | 0.04 100.00 | 0.74 | 0.46 | 0.273RORO-RO -5.772ROz 
0.14 | 2.87] 2.01] % 100.08 | 0.06 | 0.80 | 0.376RORsO + RsOz - 6.048 ROz | 1.63 | 2.53 
0.44 | 3.24 | 2.28 | 0.09 100.02| 3 | 0.94] 0.408 ROR:O - - 4.785 ROz 
0.15 | 3.18 | 0.60 | 0.01 99.98 | 0.51 | 0.30 | 0.274ROR:O - R2Os - 6.171 ROe 
0.27 | 3.05 | 1.69 | 0.03 100.32 | 0.18 | 0.81 | 0.460 RORsO + ReOs + 6.405 ROe2 | 0.82 | 2.54 
0.24 | 2.99 | 1.00 | 0.02 99.94 | 0.06 | 0.80 | 0.267 ROR:O R2Os 4.425 ROz | 1.38 | 
0.28 | 3.37 | 1.55 | 0.05 99.90 | 0.23 | 0.87 | 0.411 ROR:O - RsOs - 5.649 RO» 2.57 
0.51] 2.69] 1.11) % 100.18 | 0.16 | 0.74 | 0.331 ROR:O - R2Os3 - 5.969 ROa 
0.09 | 2.91 | 2.44 | 0.07 100.27 0.326 ROR:O + R2Os - 4.114 RO2 | 0.19} 2.51 
0.13 | 3.11 | 2.57.| 0.07 100.50 0.398 RORsO + ReOs - 4.027 ROz 
0.33 | 2.56 | 2.15| #% 100.12| 3 | 0.82] 0.350 ROR:O + + 4.220 ROe 2.49 
0.16 | 3.28 | 1.12 | 0.07 100.28 0.265 RORsO + ReOs - 4.301 ROa 
0.13 | 3.07 | 1.29| 100.31 0-295 RORsO + 4.033 ROe 2.44 
0.15 | 1.81 | 0.26 | eR 99.98 | 0.38 | 0.61 | 0.102ROR:O + ReOs - 3.581 ROz | 10.00 | 2.61 
0.18 | 3.41 | 0.95 | 0.11 100.43 | 0.52 | 0.14 | 0.254ROR:O + ReOs - 4.126 RO2 
0.20 | 3.38 | 1.87 | #2 100.31 | 0.03 | 0.73 | 0.347 RORsO + ReOs - 4.717 ROz 


= 
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SiOs | TiOs [AlsOs CaO | MgO| K2O | NasO} MnO | CuC 
0.254] 57.25] 0.69 | 16.35] 1.65 | 17.99] 3.35 | 2.51 | 0.52 | 0.06 
si—1 0.597| 58.27] 0.37 | 15.39] 2.09 | 14.19] 2.26 | 4.50 | 0.84 | 0.28 | 0.1 
s1—2 0.635] 68.32] 1.24 | 13.04] 1.60 | 9.92) 0.85 | 3.51] 1.29 | 0.15 
fe 0.25 | 13.35] 2.74 | 11.10] 0.86 | 3.20 | 1.49 | 0.09 
s7—1 0.508] 68.25] 0.19 | 14.72] 1.90 | 10.27] 1.87 | 2.40 | 0.37 | 0.06 
$7—2 0.955| 73.07] 0.17 | 15.65] 2.43 | 3.92) 1.33 | 2.75 | 0.43 | 0.03 
Tl WE 0.089| 65.78] 0.42 | 17.81] 0.57 | 10.84, 1.59 | 2.02 | 1.06 | 0.05 
0.082} 65.38] | 21.30] 0.96 | 6.40] 4.05 | 2.34] 0.35] 
MT9 66.51] 0.55 | 20.17] 0.92 | 5.49} 1.83 | 2.38 | 1.85 | 0.03 
S2—1 lik 0.762] 71.02] 0.30} 9.61] 2.11 | 10.67] 1.00 | 4.46 | 0.49 0.0 
S2—2 1.333] 70.63] | 9.94] 1.90 | 11.14] 1.56 | 3.12 | 0.92] 0.07 | 0.0 
Thi 0.064] 60.79] 1.14 11.031 2.60 | 17.95] 2.25 | 1.42 | 0.74] 1.16 | 0.1 
S6—1 RIES 0.089] 58.76] 0.74 | 14.91] 1.61 | 17.38] 3.37 | 1.37 | 0.99 | 0.54 | 0.0 
$6—2 57.45] 0.52 | 13.56] 1.99 | 20.30) 3.33 | 1.28 | 1.00] gre | 0.1 
s$3—1 0.953} 65.63] | 15.92} 1.10 | 9.94 0.86 | 5.06 | 1.12 | 0.32 | 0.0 
$3—2 0.826] 65.73] 0.10 | 14.58] 2.30 | 9.74 0.92 | 4.94 | 1.27 | 0.20 
$3—3 PE be ae: tae 1.140] 66.33] 0.03 | 14.28] 0.99 | 11.34] 1.17 | 4.35 | 0.99 | 0.36 | 0.0 
S3—4 PAR 65.31] | 16.61] 0.83 | 12.24 0.82 | 3.75 | 0.45 | 0.08 
$5 PR SEER 0.800] 62.75] 0.42 | 16.02] 1.14 | 14.61] 1.02 | 3.01 | 0.23 | 0.40 | 0.4 
S9—2 RAM 0.204] 66.68] | 14.30] 0.99 | 14.87] 0.26 | 2.06 | 1.22 | 0.10 | 0.1 
$10—1 0.508) 67.26] 0.12 | 17.08] 0.93 | 10.05} 1.90 | 2.27 | 0.31 | 0.15 
SF1 mpex | RELKRARME 0.140] 64.19] 0.15 | 17.09} 0.29 | 12.71] 0.98 | 3.63 | 0.30 | 0.20 
MF1 BY ES 0.152) 64.05] 0.02 | 17.10} 0.59 | 9.26] 1.40 | 6.61 | 0.26 | 0.28 | 0.5 
y2 69.58] 0.10 | 14.91] 0.94] 7.36] 0.16 | 5.46 | 1.70 | 0.02 
T2—1 0.216| 68.77! 0.04 | 15.47] 0.73 | 10.92} 1.16 | 2.60 | 0.24 | 0.23 
MI 0.210] 69.15) | 14.30, 0.83 | 8.44) 0.44 | 3.74 | 3.34 | 0.06 
M5 BY 0.227] 67.89] 0.14 | 14.65] 1.85 | 7.48] 0.50 | 4.14 | 2.68 | 0.35 | gt: 
M2 0.191] 69.60] | 15.45] 1.00 | 7.50 4.93 | 1.85 | 0.03 
M3 0.191) 68.41] | 13.35] 0.99 | 9.59] 0.14 | 3.33 | 2.52] wee 
M4 0.229] 66.78] | 16.55] 1.16 | 7.54] 0.07 | 4.77 | 2.56 | 0.04 
C17 BERET 0.178] 67.92} | 15.66] 1.22] 7.11] 1.06 | 4.11] 2.14] | 0.! 
C14 Tet ERE 2 AE 0.232] 70.79| 3 | 14.94) 0.97 | 5.47| 0.75 | 3.16 | 2.63 | 0.13 | 0.¢ 
C15 RR 72.09] 3 | 14.71) 1.39] 3.54] 0.45 | 4.61] 2.25] | 0.: 


O| CuO | 3 | | FeO 
6 100.37. | 0.78 | 0.78 | RORsO - 0.502 R2O; - 2.822 ROz 
8 | 0.12 | 0.72 99.03 | 0.65 | 1.21] ROR:O - 0.436 - 2.596 ROz 
5 0.52 100.44 | 0.44 | 0.83 | ROR:O - 0.539 - 4.504 
9 99.38 | 0.36 | 2.14] ROR:O - 0.531 ReOs - 3.959 RO» 
16 100.03 | 0.82 | 0.97] ROR:O - 0.596 4.337 
13 99.57. | 0.30 | 1.92| RORO-1.209RO 8.715 
5 100.14 | 0.09 | 0.44 | ROR:O - 0.654 - 4.031 RO2 
; 100.78 ROR.O 0.875 4.427 RO» 
99.74 | 0.74 | 0.18] ROR:O - 1.022 ReOz 5.585 ROs 

0.07 | 0.73 | $,0,24; F,0.08 | 100.78 | 0.21 | 1.71 | ROR2O - 0.397 ReOs 4.390 RO» 
17 | 0.08 | 1.32 100.68 | 1.71 | 1.54] ROR:O - 0.379 ReOs - 4.096 ROs 
16 | 0.14 99.22 ROR:O 0.295 RaO3 - 2.429 ROs 
54 | 0.03 99.70 ROR.O - 0.365 2.273 ROs 
| 0.14 99.57 | 0.99 | 0.98] ROR:O - 0.305 2.016 RO» 
32 | 0.07 100.02 | 0.33 | 0.77] ROR:O - 0.592R.O3 3.962 
20 99.78 | 0.20 | 1.89 | ROR:O - 0.577 - 4.009 RO» 
36 | 0.05 99.89 | 0.87 | 0.11 | ROR:O - 0.488 - 3.682 RO» 
8 100.09 | 0.64 | 0.17 | ROR2O - 0.586 3.778 ROs 
10 | 0.06 99.66 | 1.12] RORO - 0.501 - 3.192 RO2 
10 | 0.10 100.48 | 0.51 | 0.43] ROR:O - 0.465 3.518 ROs 
15 100.07 | 0.15 | 0.71 | ROR:O - 0.673 4.339 RO» 
20 99.54 | 0.26 | RORO - 0.572 R20; 3.606 RO» 
28 | 0.51 100.08 | 0.35 | 0.22] ROR:O - 0.615 RO; + 3.830 RO» 
02 100.23 | 0.31 | 0.31] ROR:O - 0.678 5.231 ROs 
23 100.16 | 0.25 | 0.43 | RORsO - 0.604R2O3 - 4.421 RO» 
06 100.30 | 0.34 | 0.44] ROR:O - 0.556 ReO; - 4.396 RO» 
35 | CoO, 0.36 100.40 | 0.49 | 1.43 | ROR2O - 0.639 - 4.646 
03 100.36 | 0.52 | 0.43 | RORO - 0.729 ReOs 5.337 ROs 
iit 100.33 | 0.42 | 0.51] ROR:O - 0.621 - 4.529 
04 99.47 | 0.45 | 0.64 | ROR:O - 0.740 4.842 
= | 0.16 PbO, 0.018 99.40 ROR.O - 0.698 4.879 RO» 
13 | 0.06 98.90 ROR:O 0.797 ReOs 6.104 ROs 
= | 0.24 Pbo, 0.08 99. 36 0.963 7.560 RO» 


oer 


R= 


so—2 | | 1050-20 10.05 
$5 1150-420 3.83 
so—2 | | 1100—1150 AE 0.48 
MFI | 1200420 

y2 1100—1150 Az BE 0.68 
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AN INVESTIGATION ON THE TECHNICAL ASPECTS OF 
CHINESE ANCIENT CERAMICS 


Jen anp Lee CHIH 
(Institute of Silicate Chemistry and Technology, Academia Sinica) 


Fourty six samples of Chinese pottery and porcelain representing some seventeen Northérn and 
Southern important warese from Northern Weithrough late ching. were investigated. Among 
them, some are fragments collected from ol kiln sites or ancient tombs through the courtesy 
of the Museum of Chinese History and the Palace Museum, By exterior inspection, the 
general appearance and some characteristics of each sample were noted, The chemical compositions 
of the body and glaze of these samples were analyzed, from which their molecular formulas were 
computed. From these formulas, body and glaze composition diagrams were plotted. The firing 
temperatures and physical properties of some selected samplss were determined and their minera- 
logical components were microscopically examined. The last three determinations weremostly made 
on samples from Ching-te-chen region. Data and results concerning these were taken from two 
other papers published earlier by the same authors. 

Some of the more important conclusions obtained from this investigation are stated below: 

1. From the chemical compositions of bodies of different samples, Chinese pottery and porce- 
lain from various kilns are classified into group sof Northern white ware, Northern celadon, South- 
ern white porcelain, Southern celadon and porcelains of Ming and Ching Dyasties of Ching-ten- 
chen. Their relative positions and demarcation lines are shown on the body composition diagram. 

2. The glazes of pottery and porcelain from various kilns in China are similar in nature. 
They all use limestone as the fluzing material..The lime contents were higher, about 10—18%, 
in earlier wares and decrease as the technique in. production improevd, reaching the lowest point 
of about 4% in Early Ching. 

In Tang Dynasty, Chinese potters were able.to produce porcelain with properties very close 
to the modern standards. The authors beleive that with further researches, it is very likely that the 
date of the invention of porcelain in China would be pushed back much earlier. 

4. On account of its long history of continued porcelain production, the porcelains of various 
periods produced in Ching-te-chen region were chosen for intensive study. Through this study and 
the other two mentioned above, the development of Chinese ceramic arts and techniques were 
traced and summarized. 

5. Causes for the formation of peculiar features on body and glaze of certain ald Chinese pot- 
tery and porcelain, such as the “earthworm mark” on Chiin ware, the different kinds of crackles on 
some old celadon, “purple mouth and iron foot”.of Kuan ware and various shades of green of 
celadon . glazes were investigated and explained. 


1) Chow, J., Lee, C. C, and others 1958, “Researches on porcelain of Chingte-chen”, Monograph of the 
Institute of Metallurgy and Ceramics, Academia Sinica, the Science Press, Peking, 1958. 


2) Chow, J, and Lee, C. C,, “Researches on the body and glaze of porcelains of different periods of Ching-te- 
chen” (to be published). 
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